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j ^ COM? °SITIONS HAVING IMPROVED LATENCY 

i i 
L | E^IioftheJnye^ 

The present invention is dire-ted tn int r„m • • 
processes. "^jc printing 

1 Discussion of th» R e!aTefi A ^ 

i 

r«PO,= „ an | teTO ~ LT ^ f " m ' W * 
1 6* which „ usefilI in iTOging 

i^ 0 * j***"* * » •*» for fair int5 „ ded purposK . 
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i 
I 

; j 

soluble in a water/organic mixture, may dissolve and run when exposed to moisture 
or water. Dye images may further smear or rub off on contact with, felt pen markers 
or upon being rubbed or touched by finger. Dyes also exhibit poor light stability 
when 'expose to [visible or ultraviolet light. 

! Pigments are also known as colorants in ink compositions but have not 
received a widejdegree of acceptance in ink jet ink systems, for example, because of 
problems associated with the performance and reliability of the composition, i.e., 
prim 'properties, stability, latency, and the like. 

; As a result, although known compositions are suitable for their intended 
purpose, a need remains for improved ink compositions, especially for use in the ink 
jet printers, which overcome the problems typically associated with current dye-based 
and pigment system. In addition, there is a need for improved ink compositions 
which exhibit improved latency and recoverabiiity in their respective printing systems 

• i 

while providing good print properties. 

j i 

i SUMMARY OF THE INVENTION 

j i 

; The present invention is directed to ink compositions comprising an ionicaliy 
charged pigment and a hydroxylated hydrocarbon humectant having at least two 
hydroxyl groups. The ionicaliy charged pigment includes, but is not limited to, 
black, blue, brown, cyan, green, violet, magenta, red, orange, yellow, as well as 
mixtures thereof. The hydroxylated hydrocarbon humectant is selected from the 

group consisting of glycols, glycerol, polyols, and derivatives and mixtures thereof. 

| I 

Also disclosed is a method for generating printed images which include 

i 

incorporating into a printing apparatus the ink compositions described above and 

\ i; 

generating art image onto a substrate. 
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\ The present invention is directed to \nV ■ • 

vU * , hv dTOVIa[ ; r ? r' ,romcomprisin!a ° ionicaiiy 

hydros groups. • " Car0 °" hUmeCan ' h3 ™» » 

I ; . 

I The io„,ca„ y charge pigmm indudes , bu[ , ^ 

,.J p'BJiic.iL, aue to Lne nature of its suhV» 

groups, is readily-dispersing in the linuiri v^u ■ u • • 

addition of , t 01 mk com P°^"on without the 

aocuon or a surfactant or other dispersing aid or additive. Preferablv * c lonicaJIv 
-ged P, gment ^ has su.cient ionise ^ whfch wn , enal 1^ 
colons to ;further maintain jts ^ - 

™ ^ S T ing ^ AS > *e ionics charg ed pigment of ^ 

invention w ill readilv dism^- ■ .. present 

. ead.ly dtspersc, and rcmiK dKpmtd> . n ^ 

compos,™ under ,cw shear ^ or ^ 

I i 

I | 

: EMmP H ° f SuiBbl = to <* P«m™ include carbon blacks such * h , 

rr- r- - - - - 

i ; 

I 

!>n a preferred embodiment, the ionicaiiv charged ptaeB ^ m 

J UbSt,fJK "* » ^ « » S™p as a ^ gro J 

,o nE ab e group ?n= capabl e of form , ? „ ^ 

ionic group may b'e an anionic group or a cati™;. ... mcruse - The 

; P oracationic group and the onizable to™, 

form an anion or cation. P p raay 
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; Ionizable functional groups forming anions include, for example, acidic groups 
or salts of acidic groups. The organic groups, therefore, include groups derived from 
organic acids. Preferably, when an organic group contains an ionizable group 
forming an anion, such an organic group has a) an aromatic group and b) at least one 
acidic group having a pK, of less than 11, or at least one salt of an acidic group 
having a pK, of less than 11, or a mixture of at least one acidic group having a pK, 
of less than 1 1 ajid at least one salt of an acidic group having a P K, of less than 1 1. 
The pk, of the <jcidic group refers to the pK a of the organic group as a whole, not 
just the acidic substiruent. More preferably, the pK, is less than 10 and most 
preferably less than 9. Preferably, the aromatic group of the organic group is directly 
attached to the jarbon black. The aromatic group may be funher substituted or 
unsubstituted, for example, with alkyl groups. More preferably, the organic group 
is a phenyl or a' naphthyl group and the acidic group is a sulfonic acid group, a 
sulfuric acid group, a phosphoric acid group, or a carboxyiic acid group. Most 
preferably, the organic group is a substituted or unsubstituted sulfophenyl group or 
a salt thereof; a substituted or unsubstituted carboxyphenyl; a substituted or 
unsubstituted (p|lysulfo)phenyI group or a salt thereof; a substituted or unsubstituted 
sulfonaphthyl group or a salt thereof; or a substituted or unsubstituted 
(polysulfo)naphiyl group or a salt thereof. Such groups include, for example, 

C 8 H 4 S0 3 -M + , CjjH 4 COj'M + , wherein M + is Na + , K + , or Li + . 

! i 

: Amines Represent examples of ionizable functional groups that form cationic 
groups. For eximple, amines may be protonated to form ammonium groups in acidic 
media. Preferably, an organic group having an amine substiruent has a pK b of less 
than 5. Quaternary ammonium groups and quaternary phosphonium groups also 
represent examples of cationic groups. Preferably, the organic group contains an 
aromatic group jsuch as a phenyl or a naphthyl group and a quaternary ammonium or 
a quaternary phosphonium group. The aromatic group is preferably directly attached 
to the carbon black. Quaternized cyclic amines, and even quaternized aromatic 
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20 



25 



m 4° b = " Sed * fe 1* P°*. Thus, N-substituted pyridinium 
compounds, such as N-m=th,i-pyridyl, can be used in this regard. 

i \ 

; I 

Examples of organic groups incWei bm m no[ 

c^cochJn ( ch,,,-x-. c,h.(nc,h,,.x-. (c^ J i x 

CK.COCH^^H^X-. ^ and ^ ^ x . b 

a monovalent ion. 

i I 
i 

The ionlcally charged pigment of ^ prK!n( imtn ^ ^ ^ 

""T °- S - tem Serial No. 08/356.SS3 ,o Belmon, 

e-led, -Reacrion of Carbon Ma E r»,s with Diazonium ^ md ^ ^ 

Products," fiied; December 15, 1994; U.S. Paten. Application No. 08/356 660 to 
Be.mont ennded, "Reaction of Carbon Black with D,az„nium Salts, Resutan, Carbon 
Blact Products.and Their Uses,- filed December 15, 1994; and U.S. Patent 
Application No.j 08/527,525 * Be,mo„t entMed, -Reaction of Carbon BW with 
ionium Salts! Result Carbon Black Products and Their Uses," filed December 

14, 1995, the disclosures of which arc fi.iiv j, . 

. j. wnicn are tully incorporated herein by reference 

Although such methods are Drimariiv tK-*<~*A • 

, L <" = primarily duected to caroon materials and carbon black 

such described rnemods are usenu, to prepare the ionica* barged pigment of the 
present mvenuon. whether i, be a black or colored pigment It is also record by 
those skilled in fhe art that other methc* of preparation which would "vield me 
required ionic stabilization are also suitable. 

i 

I The ionically charged pigment of the present invention is present in the ink 
compositions in an amount effective toprovide me desired image qualitv, e.g., ootical 
denstty, without desimentally affecting fte performance of me ink. Typical me 
•ontcaDy charged pigment wil, be present in an amount ranging from about i'% to 
about 20%, preferably from about 1% tn about 10%. based on the weigh, of the ink 
compose, ^addition, if the ionMy charged pigment is a mod.fied pigment 
hav.ng: a, least one attached organic group, the pigment sho„,d be «a.ed with me 
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desired modifying agent in an amount sufficient to provide the desired utility in the 
end product application while maintaining the colloidal stability of the pigment in the 
ink composition. 



10 



15 



; The ionicaJly charged pigment is typically as small as possible to enable a 
sable colloidal suspension of the pigment in the liquid vehicle and to prevent clogging 
of the ink channels and nozzles when used in the desired printing application. For 
example, a preferred average aggregate diameter of the ionically charged pigment for 
use^n a thermal ink jet printer are generally below 1.0 micron, preferably in a range 
from about 0.(305 micron to about 0.3 micron. 

; The humectant of the present invention is characterized as a hydroxylated 
hydrocarbon having at least two hydroxyl groups. The humectant should have a 
sufficient degree of irascibility and solubility in the liquid vehicle of the ink 
composition to provide improved latency of the ink composition while maintaining the 
colloidal stability of the system. Examples of suitable humectants include glycols and 
derivatives thereof, such as ethylene glycol, butylene glycol, propylene glycol, 
diethylene glycol, dipropylene glycol, penumethylene glycol, polyethylene glycol, 
polypropylene glycol, trimethylene glycol; glycerol and derivatives thereof; polyols 
and derivatives thereof, such as butanetrioi, trishydroxymethyiethane, mesoerythritoi , 
and 1 xyiitoL; as well as mixtures thereof. 



20 



25 



j The humectant of the present invention is present in an amount effective to 
improve the latency of the ink composition in a printing apparatus without 
detrimentally; effecting the other properties of the ink composition, e.g. viscosity, 
conductivity, drop size, pH, optical density, surface tension and the like. Generally, 
depending on the particular humectant used, the amount of the humectant in the ink 
compositions is equal to or greater than about 15%, by weight, and preferably equal 



to lor greater 



than 20% , by weight, because such systems were found to possess good 



latency, stability and physical properties. 
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ioniolly charged pigment of rh. • SUMab,e With 1115 

« considerably lower than * „• ^"'^ U!cd 

>■* system with desired proxies ,„• ■ 

- «fc *. Printhead I e,r d eTr • " * »~ * 

j=c%:perfonnanc= occurs As a I 7 , * *• 

"«.ure. As a result, the latency should be a « ■ , 

possible to enable restarting of the - ' * ' ° ng ' 35 

™ g ot the printer arter extended idle periods. 

j 

-*J * **i consent i„ . suitable r y " « 

compositions^ a que „ J 1 " ' « » 

„a,~ w^JL • 7 ' ! ""• B Mch - »** * amount of 

wa— r e.e.ab,y deraized or distilled water or wate-aM, . . 

-« r -e»t. Pore Mmp ,e, the a raount or ^ ^ Jl" " ^ 
pran in a „ amoU rangtng ft™ about 55 . ' mM '™ * 

«« » 75%. bjed on t e weight oft * ^ *"< 

j j e,gnt ot the ink composition. 
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T,,e ,nk compositions of me prKMt invention m be buffered to fc deseed 
pH by the Edition of a suit* base, such as ^ hydroxidt , ^ 
hydrate, ..edny.amme, dime ft y,ethano,am ra e M *, , ite , or , suitablc add - 

" hydr0Ch ' 0riC •* S * fiC "* Md fc a »Lr 

™ch . soiubieju the i* composition may be added to improve me waters 
of he .mages generated from ink Mmposition , By „ ^ ^ ^ 

•»lT r r di t ve in * e ink vehic,t - fom a °- e ph - e »"»■ ™- P*- 

.nciude, for example, po,yvi„y„coho>, polyester, polyestermelamine, srvrene-acrylic 

" r P0 ' ymerS ! ' Vm4nU ' *" ^"eic acid-aikv, acrVate 

-polymers, sty^e™,, acid styr e TC . mc ^ ii: ^ 

ablate copolymers, sryrene-maieic haif ester copers, viny, na^aiene-acrvHc 
«d copolymers^ viny, napthajene-m^c acid copolymers a,d s^ts hereof 

Additional polymers include polwinvlimiri^ni. a. ■ ■ 

. j poiyvmyumioazole, derivatives or polyvinviimicazole 

copolymers of | vtaylimidazole, copolymers of vinylimidazo.e derivative,' 
poiyvtnylpyridine, derivatives of polyvinylpyridine, copolymers of vinylpyridine' 
copolymers of : vinyipyridine derivatives, po.yethy.eneimine, derivatives of 

'n XT™" M """"* " dKKibed *- AppOmton Sen. 

No. mam ? Bates «„.. endded "Ink Compositions and Method of Generating 
tases Producedpereftom/ the dudosure of which is My incorporated herein by 

reference. : ■ 

I [ 
I 

iSutable additives are also generahy incorporated into the ink compositions to 

T T ° f tated *Me fining the stabiiity of the 

7^ F " £IamPlt ' 3 « * «* to chance 

the collcda, stability of me ionicaliy charged pigment in me ink composite o*er 
addtttves are we,, ; ta ow„ in the art and induce blades, bmders, drying acceptors 
penetrans and the lUce. T*e amount of a particu,ar addit.ve wil, vary depend^ on 
a vanety of factors bu, are generally present in an amount ranging between 0%'and 

lO/o, preferably between 0.1% and 5% althm.^ n,. 

! a 3 /0 - althou §n Ae amount may be outside this 
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*4 Printer, piezoeiectnc „ ' <br exarnple. 

»** PVers, boated paoer, ' * »*•• »«» W 

^ -^'*:: p :i ,r is ' ■* *»* 

! j 

:^-Ii m Hin giHusMtionsofthcpratatinvcmimM 

! 

i 

! SAMELEj. 
; A modified carbon black havine rjin*. . 

Ink compositions were r,r^ r ^ u 

varying concenrxatas of glycerol (available from Aid-i^ri, ■ ^ "* 

*•> H *« disced rac , T»e rll!' 

-suiting inks are Lstrated in Tabie ,. Pr ° PmiK <* «* 
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Table I 



10 



Sample 

i 


% 

givcerol 

m inkj; 


Viscosity* (cps) 


Surface Tension! 
(dyr.es/cm) 


pH 


i ! 


0 




1.7 


74.5 


7.8 


9 1 


10 j: 


2.0 


74.0 


7.1 


3 ! 


20 




2.4 


74.0 


7.0 


1 

4 | 


30 




3.2 


73.0 7.0 


5 ' 1 40 1 4.2 


72.0 


7.2 


6 i 


50 


6.2 


72.0 


7.1 



-Viscosity was rfceasured using a No. 1 and No. 2 shell cud from Norcross 
corporation, Newton, Massachusetts 

tSurfacje tension las measured using a CSC DU NOUY Tensiomenter, No. 70535 
from CSC Scientific Co., Inc. Fairfax, Virginia using ASTM D-1331 and D-1590 
procedures. | 



15 



20 



25 



pie ink compositions were placed in Hewlett Packard 51626A cartridges 
(which|had beenjipreviously emptied and cleaned) and tested for latency using a 
Hewlett-Packard DeskJet® 540 ink jet printer. The cartridges were removed fromfce 
printer and placed uncapped in an upside down position for a time period of 24 hours, 
72 houh and 128Ws. After each time period, the cartridges were placed back in 
the printer and test patterns were generated. Latency is a measure of the amount of 
time for which a; flow of ink through a nozzle can be stopped and later re-started 
without clogging.;: In this example, the latency of the inks was measured as a function 
of: 1)| the percentage of firing nozzles after printing one test pattern; and 2) the 
number of pages!- required to yield a 100% firing. After the initial test pattern, a 
printerj nozzie cl ? ck < ™ described in the manufacturer's literature, was printed to 
determine the percentage of firing nozzles. Five additional test patterns were then 
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pnnted and thJ: point at which all nozzles beza. tn f 

^ v H wou, d be im or i: ::; e : as ~ e — 

recoyerabi!itv='0 pages Lar^r ' , 8 ,mmediate, y- i.e. 

Tab, J II. ' I § UtenCyr£SUlt3 ° fAeink positions .eiii™^ 

■ ! 1 

Table II 




|° P a ^ " f "ozzles fired imSdiate^ ^ bUt " 0t ail " 

r [■ 

As shown iin Table II the mv ™~ • • 

<=- mt£d ^ ,J ' ~' T or grMte ta 3055 h — 

0 pagci f P ' K 4 ^ 6 sh °^ 1M % nozzie firi , g „„ 



KAMELE2 



=x«p t to V5Iyi l conc:atratbns PTO - d »™ "f "ample 1. 

! ; • rwiant inks s.miiariy conQintd 5% 



WO 9/747697 
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weight, of the modified carbon black. Other relevant ink properties of the result: 
inks are illustrated in Table III. 



Table III 



:ing 



10 



15 



20 



Sample 

j 


% ethylene Viscosity (cps) 
glycbl in 

ink j ( 1 


Surface Tension 
(dynes/cm) 


pH 


i 


0 ! | 1.7 


74.5 


7.8 


2 


10 j; 


2.2 


72.0 


7.3 ! 


3 i 


20 !: | 2.5 


68.0 1 7 3 


4 : | 30 j; 


2.9 


64.5 


7.2 



j The ink composition, were placed in Hewlett Packard 51626A canridges and 
tested for latency utilizing the procedure described in Example 1. Latency results of 
the ink compositions are illustrated in Table IV. 



Table IV 



Sample 


! 24 Hour Latency 


72 Hour Latency | 168 Hour Later,™ ' 1 


,!% firing 
nozzles 

i: 


Recover- 
ability** 
(pages) 


% firing 
nozzles 


Recover- 

ability* 
(pages) 


% firing 
nozzles 


Recover- 

ability* 

(Daces) 


1 : lib 


Nonc no fnrrh^ t ^ iVr 


2 i Hp 


None 


no further testing 


3 ! i isi 


1.25 


98 


1.25 


4 


None 


4 ! ■ 


100 


0 


100 


0 


100 


0 



v ^ rcyuirca to y, e i d m% noz2 j e firing 

I P^vF rCC ° VCry " U - ^ n0Z2lC remained cl °K ed ^ 6 Pages were printed 
• ! Mal R ^ ovcr y - some logged nozzles recovered, but not all P 
U pages all nozzles fired immediately. 
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I j 

I As illustrated in Tabl* IV thp ' i- 
tai** : P0S "' 0n! Mna ""^ te *» 20% e % ,= ne glycoI or J 



£XAMPT.F_; 

4 propmiK 1 * ^ °f * mod ifi£d ^ black 
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I ;■ 

The concentration of the humectant in the ink compositions of Table V were 
chosen based on the compatibility with the pigment dispersion of the modified carbon 
black. [Compatibility was determined by mixing the pigment dispersion in varying 
concentrations of humectant. The resulting dispersion was evaluated using a lieht 
microscope at 400X magnification and compared to a neat pigment dispersion (Le. 
no humectant). The ink compositions of samples 2-8 in Table V all exhibited a high 
level of compatibility. 



The ink compositions were placed in Hewlett Packard 51626A cartridges and 
tested for latency ^fter a 72 hour period utilizing the procedure described in Example 
1. Latency results of the ink compositions are illustrated in Table VI. 



Table VI 



25 



i Sample 




72 Hour Latency 




i 


% firing nozzles 


Recoverability** 
(pages) 


ii i : 


0 


None 






100 


0 


1 1, 


100 


0 






100 


0 






100 


0 


6 |i 


98 


5 


17 1: 


31 


5 


8 




98 


None 



"Recoverability = pages required to yield 100% nozzle firing 

None = no recovery, i.e. the nozzle remained clogged after 6 pages were 
printed. 

Partial Recovery = some clogged nozzles recovered, but not all 
0 pages - all nozzles fired immediately. 

I 1 



- 15 - 
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15 



»jn «. ^ ,,rr,e ta t e!y Md ^ Kr0 (0) „ ^ Although a„ 
" 77 ^ fc "* of sampies 6 and 7 did „ 0 ^ 

of * «*. f * pr int hea d did not rKOV=r ^ 6 8 

»ne.-| compar= d to ,nl< compositions lackin| te y 

I i' 
| I 

| ! EXAMPT ..F a 

i ! 

e Jt IT- ° J '° Sk ™ ^ ^ ^ « ^ " ° f I- 
Ch™ a, Co., M„wa„ te =. WI> was fc ^ 

property or the resulting inks are illustrated in Tabie VII. 



Tabie VII 


Sample 


% humecrant 


Viscosity 
(cps) 


Surface 
Tension 
(dynes/cm) 


PH 


I 1; 


0 


1.7 


74.5 


7.8 


2 


15% ethylene glycol 
& 15% glycerol 
mixture 


1 n 
. w 


68.0 


7.2 



i 



FCT/US97/08049 



16 - 



10 



15 



The ink fcompositions were placed in Hewlett Packard 5 1626 A cartridges and 
tested for latency after a 72 hour period utilizing the procedure described in Sample 
1. Latency results of the ink compositions are illustrated in Table VIII. 



Table VIII 



j; 

Sample !l 

i 


72 Hour Latency 


% firing nozzles 


— —j 

Recoverability** 
(pages) 


1 


0 


None 


2 1 


100 


0 



'Reccverabiiity = pages required to yield 100% nozzle firing. 

None - no recovery, i.e. the nozzle remained clogged after 6 pages wer 
printed. ^ 6 

Partial Recovery = some clogged nozzles recovered, but not all. 
0:pages - all nozzles fired immediately. 



j As illustrated in Table VIII, the ink composition containing the ethylene glycol 
/ glycerol mixture demonstrated an improvement in latency when compared to ink 
compositions lacking the humectant. As a result, it is expected that various mixtures 
of the humectant of the present invention would also be suitable as described herein. 



EXAMPLE 5 



20 



. Ink compositions were prepared by repeating the procedure of Example 1, 
except that varying levels of the modified carbon black was used with 30% glycerol 
(available from kldrich Chemical Co., Milwaukee, WI). The relevant ink properties 
of the resulting links are illustrated in Table IX. 
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Table IX 



5 



j- 


to udiuon Discic 


Viscosity 


Surface 


pH 


i. 




(cps) 


Tension 
(dynes/cm) 


1 I 


i 


2.7 


70.0 


7.2 


2 


5 


3.2 


73.0 


7.0 


3 | 


7 


3.3 


70.0 


7.3 


4 ; 


10 


4.5 


70.0 


7.3 



The ink compositions were piaced in Hewlett Packard 51626A cartridges and 
tested for latency after a 72 hour period utilizing the procedure described in Example 
1. Latency results of the ink compositions are illustrated in Tabie X. 



10 



15 



20 



Table X 



Sample j. 


72 Hour Latencv 




% firing nozzles 


Recoverabiiity" 
(pages) 


1 


100 


0 . 


2 \ 


100 


0 


3 ; 


100 


0 


4 !. 


100 


0 



**RecoverabiIity = pages required to yield 100% nozzle firing 

! None - no recovery, i.e. the nozzle remained clogged after 6 pages were 

Pardai Recovery = some clogged nozzles recovered, but not all 
U pages - all nozzles fired immediately. 
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■ As iliusn-ated in Table X, the ink composition of the present invention may be 
used >ith various levels of the ionically charged pigment while maintaining an 



improvement in 



; latency. 



EX AMP! .F. is 



Ink compositions were prepared by repeating the procedure of Example 1, 
except that various bases were also added to the compositions to adjust the pH of the 
ink compositions to approximately 8.5. The relevant ink properties of the resulting 
inks are illustrated in Table XI. 



Table XI 



10 



15 



'Sample 

i 


type of base 


or 
/o 

glycerol 


Viscosity 
(cps) 


Surface 
Tension 
(dynes/cm) 


pH 


jl 


sodium hydroxide 


30 


3.0 


70.0 


8.5 


2 


janunonium 
hydroxide 


30 


3.2 


73.0 


8.5 


!3 


triethyiamine 


30 


3.2 


70.0 


8.5 


^4 


i' 

i'dimethylethanol- 
' amine 


30 


3.2 


70.0 


8.7 



j The ink compositions were placed in Hewlett Packard 51626A cartridges and 
tested for latency after a 72 hour period utilizing the procedure described in Example 
1. Lktency results of the ink compositions are illustrated in Table XII. 
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Table XII 



10 



Sample 

1; 

S : 


72 Hour Latency 


% firing nozzles 


Recoverabiiity** 
(pages) 


J [_ 

2 ! 


100 
100 


0 
0 




100 


0 


1 1. 

i' 


100 | 0 



S - = PagCS requirsd t0 y jcld 100 "< nozzle firing 

pnW "° LS " &e D0SleS r ™ d cI °^d 6 page, were 

ot^iui^r 6 / 102 ^ nozzies reC0VCTed ' but «* 

u pages au nozzles fired immediately. 



15 



20 



25 



file ink composition of Tabie XII ail exhibited improved iatencv i„ accordance 

with the present invention. 



EXAMPI.F. 7 



k modmed carbon black having CANC^C!" surface groups was prepared 
by adding 8.31 g of silver nitrate to a solution of .11.2 g of N-(,- 
ammophenyDpvridinium chloride in water. Tne mixture was stirred at 70T-80T 
for one ; hour and stored at room temperature overnight. The mixture was then heated 
at 70-C-80-C for an additional hour, coo.ed and filtered throueh a bed of 
d.atomaceous eartj, A portion of me resulting solution (53.5g) w, added to 10 g 
of a carbon behaving a CTAB surface area of 108 m'/g (CTAB surface area 
oeterrnmed according to ASTM D-3765) and DBPA of 116 mL/100 g (DBPA 
sturcture data detemined according to ASTM D-2414). Approximately 35 a 
and 0.7* of concentrated HC1 was added to the dispersion. The resulting Lersion 
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I 

was stirred at 90 °C fcr 2 hours and dried in an oven at 125 °C to form an ionically 
charged modified carbon black having C 6 H 4 N T C 3 H 5 + Cr surface groups. 

! ! 

■ i 

i Ink compositions were prepared by mixing a 20%, by weight, dispersion of 
the ionically charged modified carbon black having C 6 H 4 NC 5 H 5 + C1" surface groups 
5 with I varying concentrations of glycerol (available from Aldrich Chemical Co., 
Milwaukee, Wlj) and the remainder distilled water. The resultant inks contained 5 % , 
by weight, of the modified carbon black. Other relevant ink properties of the 

resulting inks are illustrated in Table XIII. 

I j. 
i i 

; 1 Table XIII 



i 



1 Sample 


/o ! 

i 

glycerol 
in ink 


Viscosity (cps) 


Surface Tension 
(dynes/cm) 


pH 1 


i ! 


10 


2.1 


74.0 


3.0 


2 ; 


20 j 


2.6 


74.0 


3.0 | 


1 ^ 


30^ 


3.2 


73.0 


2.9 . 



The ink' compositions were placed in Hewlett Packard 5 1626 A cartridges and 
15 tested for latency utilizing the procedure described in Example 1. Latency results of 
the ink compositions are illustrated in Table XIV. 
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Table XIV 



10 




-R==overabiIiry = pages required to yield 100% node firine 

I 0 pages - all noLesTe, SSL^ ^ ^ 

jTable Xlj Urates that ink oompcrti™ coining e,uai or greater to 
20% glycerol demonstrated « improvement i„ IateKy whe!1 „ ^ 

composition containing a lesser amountof h„. For example, after a .63 „„ ur 
latency period, all nozzles of the printhead recovered after 4 pages 



EXAMP1 .F I! 



15 



|I* compositions were prepared by repeating the procedure of Example 7 
except jte varying concentrations of ethylene giycol (available from Aldrich 
Chem.ca, Co.. Milwaukee, WT) was used as ft. humect, m rKulam fe 
^uariy conu,„=d 5 % , by weigh, of «he modified carbon b.ack. Ouher relevan, ink 
properties of the resulting inks are illustrated in Table XV. 
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Tabie XV 





le 


% ethylene 
giycdl 
in ink 


Viscosity (cps) 


Surface Tension 
(dynes /cm) 


pH 


i ! 


10 ; 


2.0 


71.0 


3.1 


2 




20 !; 


2.5 


67.0 


3.0 


3 ; 


30 1 


3.0 


65.0 


3.9 J 



1 The ink compositions were placed in Hewlett Packard 51626A cartridges and 
tested for latency utilizing the procedure described in Example 1. Latency results of 
the ink compositions are illustrated in Table XVI. 



Table XVI 



Sample 

j 
I 


I 24 Hour Latency 


72 Hour Latency 


168 Hour Latency 


% firing 

nozzles 

\\ 


Recovcr- 
abiiity** 
(pages) 


% firing 
nozzles 


Recover- 
ability** 
(pages) 


% firing 
nozzles 


Reeover- 
ability** 
(pages) j 


j i 


r 

75 

j; ' 


Partial 
Recovery 


0 


None 


Not further tested | 


I 2 1 


90 


2 


92 


3 


0 • 


None | 


3 


80 

ii 


3 | 60 


Partial 
Recovery 


12 


None 



*Recoverabiiity pages required to yield 100% nozzle firing. 

! None = lio recovery, i.e. the nozzles remained clogged after 6 pages were printed, 
j Partial Recovery = some clogged nozzles recovered, but not all. 
| 0 pages -'all nozzles fired immediately. 



. As illustrated in Tabie XIV, ink compositions containing equal or greater than 
20% jof ethylene glycol demonstrated an improvement in latency when compared to 

! " i: 

ink compositions containing less then 20% , esoeciaily after 74 hours. It is recognized 
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I ;■ 

that although the ethylene glycol does show improvement in latency, glycerol may be 
a preferred humectant, as shown in Example 7, with an ionically charged modified 

j j j s 

carbon black having C 6 H 4 NC<H/C1" surface grouns, 
j i " fc 

i 

! | 

As described herein, the ink compositions of the present invention 
demonstrated characteristics which make them desirable for many printing systems, 
especially for ink jet ink systems. Particularly, the ink compositions have improved 
latency and are expected to exhibit, when formulated in actual ink systems, good 
physical properties rsuch as, pH, viscosity, and surface tension. In addition the ink 
compositions or the; present invention are further expected to produce quality images 
having good watenastness. 



It is furrier understood that the present invention is not limited to the 
particular embodiments shown and described herein, but that various changes and 
modifications may|:be made without departing from the scope and spirit of the 
15 invention. ! 



What is claimed is:;. 
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j CLAIMS 

; J 

1 • ■ An inic imposition, comprising a liquid vehicle and an ionically charged 
pigment and a hydroxy lated hydrocarbon humectant having at least two hydroxy 1 
groups, wherein' said humectant is present in an amount sufficient to improve the 

latency of said ink composition in a printing apparatus. 

i 

i ;. 

2. The ink composition of claim 1, wherein said ink composition is an aqueous 
ink composition. 

3. . The ivjfi composition of ciaim 1, wherein said ionically charged pigment is 
selected from the group consisting of: black, blue, brown,' cyan, green, violet, 
magenta, red, orange, yellow and mixtures thereof. 

i 

l ; 

4. i The ink composition of claim 1, wherein said ionically charged pigment has 
at least one attached organic group. 

I ii 

5. j The ink composition of claim 4, wherein said organic group of said pigment 
is selected from the group consisting of: C 6 H 4 S0 3 'M + , C 6 H 4 C0 2 *M + , 
C 6 H 4 N(CH 3 ) 3 ^ C 6 H 4 COCH 2 N(CH 3 ) 3 + X-, and C fi H 4 (NQH 5 ) + X\ wherein M + is 
Na* t K*, or Li + and X" is a monovalent anion. 

! 

6. I The ink composition of claim I, wherein said ionically charged pigment is 
present in an amount between about 1% and about 20%, by weight, of said ink 
composition. 

7. ; The ink composition of claim 6, wherein said ionically charged pigment is 

r 

present tn an amount between about 2% and about 10%, by weight, of said ink 
composition. 
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10 



15 



20 



8. ; The inki composition of claim 1, wherein said humectant is present in an 

amount equai or greater than 15 % , by weight, of said ink composition. 

i' 

! ii 

9. ! The ink -.composition of claim 8, wherein said humectant is present in an 

amoujn equai ori greater than 20%, by weight, of said ink composition 

I 

i 

10. j The ink imposition of claim 9, wherein said humectant is present in an 
ranging between 20%, by weight, and 35% by weight, of said ink composition. 

11. j The ink composition of claim 1, wherein said humectant is selected from the 
group !consisringj!ofc giycois, glycerol, polyols and derivatives and mixtures thereof. 

12. j-The ink composition of claim 11, wherein said glycol is a ethylene glycol, 
butylene glycol; propylene glycol, diethylene glycol, dipropylene glycol, 
pentaraethylene glycol, polyethylene glycol, polypropylene glycol, trimethylene glycol 
and mixtures thereof. 

i 

i ; 

i ! 
S 

13. :The ink imposition of claim 11, wherein said polyol is a buranetrioi, 
trishydroxymethyjlethane, mesoerythritol, xylitol and mixtures thereof. 

14. The ink composition of claim 1 , wherein said composition further comprises 
a polyjner selected from the group consisting of: polyvinyl alcohol, polyester, 
polyestermelamine, styrene-acrylic acid copolymers, styrene-maieic acid copolymers, 
styrene-maieic acid-alkyl acrylate copolymers, srvrene-metacryiic acid copolymers, 
srvrene-metacryliq acid-alkyl acrylate copolymers, styrene-maieic half ester 
copolymers, vinyl napthalene-acrylic acid copolymers, vinyl napthaiene-maleic acid 
copolymers and salts and mixtures thereof. 



i 

15. Tne ink composition of claim 1, wherein said composition further comprises 
a polymer se!ecte| from the group consisting of: polyvinyiimidazole, derivatives of 
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polyvinyiimidazole, copolymers of vinylimidazole, copolymers of vinylimidazole 
derivatives, polyVinyipyridine, derivatives of polyvinylpyridine, copolymers of 
vinylpyridine, copolymers of vinvlpyridine derivatives, polvethvleneimine, derivatives 
of polyethyleneime, and mixtures thereof. 



10 



15 



16. | The ink composition of claim 1, wherein said ionically charged pigment is a 
carbon black having C 6 H 4 N(CH 3 ) 3 + Cr surface groups and said humectant is glycerol. 



17. | The ink composition of claim 1, wherein said ionically charged pigment is a 

\ \\ ~ 

carbon black having C tt H 4 S0 3 *Na + surface groups and said humectant is glycerol. 



18. ! The ink composition of ciaim 1, wherein said ionically charged pigment is a 

i r 

carbon black having C 6 H 4 S0 3 *Na + surface groups and said humectant is ethylene 

i - 
glycoli | ; 



19. j The ink composition of claim 1, wherein said composition further comprises 

an additive selected from the group consisting of: binders, biocides, buffers, drvins 

| ! 

accelerators, hurhectants, penetrants, and surfactants. 



20. j The ink composition of claim 1, wherein said ink composition is an ink jet 
ink. 



21. A method for generating printed images which comprises the steps of: 
incorporating into a printing apparatus the ink composition comprising an ionically 
20 charged pigment and a hydroxylated hydrocarbon humectant having at least two 
hydroxy 1 groups, wherein said humectant is present in an amount sufficient to 
improve the latency of said ink composition in a printing apparatus; and generating 
an image onto a substrate. 
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The method of claim 21, 
composition. 



23. 



wherein said ink composition is 



an aaueous ink 



_ The «^ of data 21. wher! ; n ^ ionicaUy ^ ^ fc ^ 
rrora the group consisting of: black, biue, 



orange, yellow and mixtures thereof. 



Drown, cyan, green, violet, magenta, red, 



24. | The method of claim 21, wherein said ionically charged pigment has at ,east 
one attached organic group. 



25. ] Tnt method of claim 24 wh^in ^ ~ 

, II m Z4, Wne " ein said organic group of said pigment is 

seed from the group consisting of: C 6 H 4 CO,M*, C 6 H,N(CH ) *X 

- », + X-, wherein M is Na 4 ", K , 1^ 

X is aimonovalent anion. 



26. jThe metho'd of claim 21, wherein said ionically charge 



m an amount betw 



•pen about 1 % and about 20 % , by weight, of said 



ed pigment is present 



injc composition. 



27. The methol rfcWm 26, wherein ionicaIly ctegsd ^ „ 
" am ° mt 2% - *~ * weight, cf said ink co„™ siti „, 



28. 



The metho^ of claim 21, wherein said humectant is preser 



or greater than 15%, by weight, of said ink composition, 
29. the method of 



present m an amount equal 



' cimm 28, wherein said humectant 



or greater than 20 fe, by weight, of said in* 



is present m an amount equaJ 



in* composition. 



30. The method of claim 29 wherein u 

^ u p Clam ^ Wherem ^ humectant is present m an ranging 
be;ween ; 20%, by weigh, and 35% by weigh, of said ink composition. 
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31. The method of claim 21, wherein said humectant is selected from the group 
consisting of: glycols, glycerol, polyols and derivatives and mixtures thereof. 

| !! 

32. The method of claim 31, wherein said glycol is a ethylene glycol, butylene 



glycol/ propylene glycol, diethylene glycol, dipropylene glycol, pentamethylene 
glycol,! p 

i 

thereofi 



5 glycol,; polyethylene glycol, polypropylene glycol, trimethylene glycol and mixtures 



■ p 

33. The method of claim 31, wherein said polyol is a butanetriol, 

I! 

trishydroxymethylethane, mesoerythritol, xyiitol and mixtures thereof. 

i !■ 

34. Tne method of claim 21, wherein said composition further comprises a 
10 polymer selected: from the group consisting of: polyvinyl alcohol, polyester, 

polyestermelamine, styrene-acrylic acid copolymers, styrene-maleic acid copolymers, 
styrene-maleic acid-alky I acrylate copolymers, styrene-metacrylic acid copolymers, 
styrene-metacrylic acid-alkvl acrylate copolvmers, stvrene-maleic half ester 
copolymers, vinyl napthalene-acryiic acid copolymers, vinyl napthalene-maleic acid 

15 copolymers and salts and mixtures thereof. 

I | 

35. 'The method of claim 21, wherein said composition further comprises a 
polymer selected;: from the group consisting of: polyvinylimidazole, derivatives of 

! I'i ■ . 

polyvinylimidazole, copolymers of vinylimidazoie, copolymers of vinylimidazole 

i i! 

derivatives, poiyvinylpyridine, -derivatives of polyvinylpyridine, copolymers of 
20 viny (pyridine, copolymers of vinylpyridine derivatives, polyethyleneimine, derivatives 
of polyethyleneime, and mixtures thereof. 

i 

36. I The method of claim 21, wherein said ionically charged pigment is a carbon 
black having C<H 4 N(CH 3 ) 3 + Cr surface groups and said humectant is glycerol. 
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37. jThe method of ciaim 21, wherein said ionically charged pigment is a carbon 
black having C^SCVNa+Cl" surface groups and said humectant is glycerol. 

38. jThe method of claim 21, wherein said ionically charged pigment is a carbon 
black having C^SCVNa* surface groups and said humectant is ethylene glycol. 

1 \ 

39. [The method of claim 21, wherein said composition further comprises an 
additive selected from the group consisting of: binders, biocides, buffers, drying 
accelerators, humfcctants, penetrants, and sunactants. 

■ it 

i j; 

40. Tne method of claim 21 , wherein said ink composition is an ink jet ink. 
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